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IH^ MINISTRY OF COMMERCE & INDUSTRY, 

INTELLECTUAL PATENT OFFICE, DELHI BRANCH, 

PROPERTY INDIA 5, WEST PATELN AGAR, 

NEW DELHI- HQ flpj. 



GOVERNMENT OF INDIA 




I, the undersigned being an officer duly 
authorized in accordance with the provision of the 
Patent Act, 1970 hereby certify that annexed hereto is 
the true copy of the Application, Complete 
Specification and Drawing Sheets filed in 
connection with Application for Patent 
No.l99/Del/2001 dated 27 th February 2001. 



Witness my hand this 9 th day of June 2004. 




(S.K PANGASA) 

Assistant Controller of Patents & Designs 
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<*• \^PPtICATION FOR GRANT OF rf^HS^i^v^ ' 

: ^%^^V L ' bF t ?^^ iC INDUSTRIAL fa$$EARCHj" ^agj^Jai^ 
• . Act (Act XXI Of t8BO). . , T^$* My .' j:u ^ 

2. -hereby declare ••• ' ."' - - ' '."T" , 

(a) fliat.we are in .possessioiT of aa jnventon'titJecJ : CJ&l&*ti&? "J<a£ 




3. 



4. 



<b) applteatioi- ^ al/Com P lete specification- relating to this Invention is filed with this 
(c) that there is no lawful ground of objection to the grant of Patent to us : 

further declare that the inventors) for the said invention are ; 

GAJENDRA NATH BORDOLOI, BABITA KUMARI, MANABJYOTI BORDOLOI TARUtsI CH 
BORA AND MONOJ K ROY OF REGIONAL RESEARCH LABORATORY JORHAT -7B*in R 
ASSAM, INDIA, ALL ARE INDIAN CITIZENS. ' JORHAT - 785006 . 

wNcS'aS 2fc£S?^ fTOm thea PP ,ic ? tf0 ""W fited in convention countries, particulars of 



■ NOT APPLICABLE 

5. We state that the said invention is an Improvement in or modification of the invention the - 
particulars of wh«ch are as follows and of which we are the applicant- invBni,on ' me 

(a) Patent application no. : p? 

(b) Patent application date: T 

6. We state that the application is divided out of our application, the particulars of which are ' °' 
SJVen below and pray that this application deemed to have been filed on under 
section 16 of the Act. ■ under 

(a) Patent application no. : " 

(b) Date of filing provisional and /or complete specification _ ar ,d 



7. 
3. 



that we are the assignee of the true and first inventory). : 
That cur address for sen/ice In India as follows : 
Head 

Intellectual Property Management Division, CSIR 
INSDOC Building, 14, Satsang Vlhar Mara 
New Delhi. 110067 

Phone : 696 2560, 696 8819; Faxi 696 8819 
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. Fo| l°*wng declaration was given by the inventqn>) : : v* , •, 

'•" ' .' . . ■ • /-\ 

• I / We the true and first inventor^) for this Invention declare-that theapplicants herein is / are 
,my/ our assignee; :. .' 

Dated this " " T ; f ' ' ■ ^gj 

.Name (jn full win e^^ Signaitfreot me tfue and first inventor(s) 



GAJENDHifV NATH BORDOL<pi 

BABITA KUMARl \ • a' ( V> Z'^"' ' i 

MANABJYOTl BORDOLOl 
TARUN CH BORA 
MONOJ KROY 



1 0. That W the best of cur knowledge, information and belief the fact and matters stated n erein 
are correct and that there is no lawful ground of objection to the grant of patent to us- on this 
application. - 

11 . Followings are the attachment.with the application ; 
^J&f* Provisional / Complete specification (3 copies). 

Drawings (3 copies). 

(c) Priority documents), - . 

(d) Statement ^nd Undertaking on FORM -3. 

(e) Power of authority. 

■^f^ Fee Rs ..^..teyfc in Cheque no. : •. .?..$..„....„.dated t^ZLfT ' 

on State Bank of India, New Delhi Main Branch, ParJiamentStreet, New Delhi - 1 1 0001 . 
We request that a patent maybe granted to us for the said/Invention. 

davor **J. ^eee- 



Dated this „" .IT.. ... day bf 



■ 



SCIENTIST . 
iNTELLEeTUAL PROPERTY MANAGEMENT DIVISION 
To . Cotindl-of.Scienfiflc&.induatFlat Research 

.. The ControHer of Patents - ."..J.. 

' The Patent .Office n^S^Lt^t. 

New Delhi :^BSS£SF**- 
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FOR&2 



f^V-:^;-"! .\" • • ^TENT'S ACT-^709:pF* 1^6)' 



A Process for the Production of 2-methylheptyfisbiiit6tinate 



(COMPLETE SPECIFICATION) 
(See Section 10) 



•J 

I 



COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
RAFI MARG, NEW DELHI-110001, INDIA an Indian Registered body 
Incorporated under the Registration of Societies Act (XXI of 1 860) 
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The present invention relates to a process for the production of 2- 
methyiheptylisonicdtiQate, This invention particularly relates to a process fbr the production 
of an antMUngal-and antibacterial antibiotic produced by Streptomyces sp. 201 which exhibited 
.marked inhibition of bacterial strains such as, Bacillus subtilis, Shigella sp„ Klebsiella sp.; £ 
cpli. mi Proteus mirabilis and antifungal activity against pathogenic test organisms, wch as, 
Fusa?ium moniliforme, R semitechtum, F. oxysporum, F. solani and Rkizoctonia solans. 



The invention, particularly, relates, to an improved process for the production of 4n 
Anti-fungal and Antibacterial Antibiotic Produced' by Streptomyces sp. 201 of the formula 1 
shown in the towing, accompanying this specifica tion . The compound, 2-methyl heptyl 
isonicotbate of the formula 1 prepared by the process of the invention is found to have an 
yield of 2.5 mg from 500 ml of cell free culture filtrate after column chromatography and is 
\ useful as antifungal and anti-bacterial compound. The process of the present invention, does 
; . not involve the use of any high boiling solvent and also does not involve the use of costly and 
environmentally toxic catalysts. The recovery of the solvent is also possible which makes the 
process simple and economic. The process of the present invention has been developed using 
a very nontoxic, easily isolable micro-organism identified as Streptomyces species 201. 



The main object of the present invention, therefore, is to provide a process for the 
\. preparation of 2-methylheptylisonicotinate of the formula 1 from culture filtrate of a bac teria 

t ' ' 

\ jsolated from soil.. Another object of thb present invention is to provide a process fhr_th e 
[ i solation of a bacteria fro m soil chri stened as Stre ptomyces species. 2Q1, culture filtrate of 
f .which can be used to produce 2-niethylhep^n^nicotinate of the formula 1 and it will be 
\ coinmerdaJly highly feasible and economical.' : Yet another object of the present invention is to 
| provide a process for the production of 2-meihylheptylisoriic6tinate of the formula 1 which 
S can be used as an intermediate for the highly economical commercial production of isoniazid 
or isonicotinic acid hydrazide of the formula 2. Isoniazid or isonicotinic acid hydrazide of the 
formula 2 is an established drug for the treatment of deadly disease. Tuberculosis. Still yet 
another ohject of the present invention is to. provide an imp'roved:process for the production of 
isoniazid.or isonicotinic acid 2-methylheptyl ester of the formula 1. from the culture broth of 
the Streptomyces species 201 by_use of a simple culture medium without using any 
intermediate additives. Tims the process producing this new highly active antibacterial and 
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2- 

5- 



antifimgal ^compound jntp^,^ th* ifcoc^of the Wy^ti6n < : is . 
, , vejy. simple .and^- econoi^ ^akftp^ .of the : econom&at and 

• ;p^^ctfImne^ , \; s : . . ..A ; 

A^^mglX, ; -the - present ^l^'^i^.'ir; jirbduclkm; of 2-' 
. methyJhcptylwnicoUnate of the formula 




which comprisesr growing Streptomyces sp. of the kind as herein described on 
nutrient agar at pH 7 to 9 for a period of .6 days and suboulraring in the conventional 
throntons medium at a temperature in the range of 28 to 32° C for atleast 3 days, extracting 
culture broth with water immiscible solvent as herein described, evaporating the solvent to 
get crude oily sirostance, purifying the crude oily substance by known chromatographic 
• methods to obtain 2-methylhepryUsonicotinate. 

■ ■ • ' 

In an embodiment of the present invention, the Streptomyces sp.201 may be grown on 

nutrient agar having following ingredients in g/L: beef extract 2.5 to 6.0, peptone 3.5 to 
7.0 9 potassium nitrate 0,8 to L4, agar 14 to 23 , 

In another embodiment of the invention, the inoculation may be affected in Throntons 
medium having following ingredients in g/L: Dipotassium hydrogen phosphate (K2HPO4) 0.8 
to 1.5 , potassium nitrate (KNO3) 0.3 to 1.0, magnessiiim sulfite (MgSOa) 0.1 to 0.4, 
calcium chloride (CaCl 2 .2H 2 0) 0.05 to 0.2, asparagine 0:2 to 0.7, mannitol 1.0 to 2.0> 
sodium chloride (HaCl) 0.05 to 0,3, ferric chloride (FeCl 3 ) 0.61 to 0.05 at pH in the range of 
6.5 to 9,0. 

In yet another embodiment of the invention, growing and inoculation may be affected 
atatem{wratureinmerange of28 to32°C. 

In still another embodiment of the Invention, extraction of the broth may be effected t>y water 
immiscible solvents selected from a group consisting of hydrocarbons such as hexane, 
heptane, petroleum ethe^benzene,, toluene, halogenated solvents and lower acid esters such as 
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- "etftyiacetat^ 

production of ^methylheptylisomcotinate of the formufe i and its bio-evaluation which 
comprises;-. • 

a) Isolation of thftNficro-organiani: 

A loopfol. of spores from slant culture* of Sieptomyces sp.20l, grown on nutrient agar 
.. wa* inoculated in Thronton's medium, at 30»C in agyratory shaker, 3.3 Hz, at 200 rpm for 6 
days. Both live broth and purified compound from the live broth showed very good 
antibacterial and antifungal activities agamst a number of pathogemc organisms (v ld e infra). 
The strain was collected from tea garden soils in Jorhat, Assam (26°44 N' and 94° 1 0' E). The 
morphological and physiological observation of Streptomyces sp. 201, on nutrient agar 
exhibited flexible hyphae from branched aerial mycelium. Most of the mature spore chains 
comprised of 30 or more spores (0.7-1.0 x l.Q~1.32mn) with smooth surface and no > 
sporongia or synnemata were observed. The vegetative, myceha were not fragmented into 
BaciUary and coccoid forms and the conidia were- borne as sporophores indicating , that the 
oiganiams belongs to the femily Streptomycetaceae and to the genus Streptomyces, as 
evident by the production of chains of conidia in aerial hyphae. 

(b) Biological, activity of the live broth: 

. Live broth of the cultured organism Streptomyces sp.201 showed very good 
antibacterial and antifungal activities against a number of pathogenic organisms. To assess the 
antifungal activity of the live broth, agar cup assay method was followed. 200uJ of the live 
broth was added into- eaeh agar cup. Zone of mhibition was found more R. sokmi (13 mm ), 
followed by F. oxysporum & FtmotnUformae. (12mra) F. solani (l i mm) arid F semitechtum 
(10 mm). The same procedure was observed more in £ coli (12 mm) followed by P. 
mirabilis Klebsiella sp. (12 mm), Shigella sp. (9 mm) and B. subtilis (8mm). (vMe table 1 
below; 
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Strains ' : 








Arttifiipgal activity. ■ /< k 


j - Afltibafcterial activity: 


. ** * »'*"' 


•Fu^wmMomliforme 


: 12- , 


: BacHlussubfihs 


'.*.V . ' 


,F: ' samitechtum 




' Sfugefla ip. 








. Klebsiella sp; 


ii • 


Esokmi 


ft 




.12 


FMzdctowa svlcmi 


13 


Proteus fnirtibflis. ' 





(c) Isolation of the Anti-fungali antibacterial compound: 

The bio-active compound was isolated as an oil by removing the cell mass through 
• eentrifugation followed by extraction (ethyl acetate) and purification by TJLd. However, the 
cell , mass can also be extracted with chloroform, dichloromethane, ethylene dichloride and 
dither halogenated solvents, hexane, heptane, petroleum ether (40-60°C fraction, 60-80*C 
fraction or 8CM1 00'C fraction), and other petroleum derived solvents, methyl acetate, propyl 
acetate; benzene, toluene or any organic solvent. The purification can be affected.with column 
chromatography, medium pressure liquid chromatography (MPLC), high pressure liquid 
chromatography (HPLC) or other chromatographic methods. Purification can also be affected 
with fractional distillation, short path distillation etc. The compound was analyzed for 
.C,<H 2 iNOi by elemental analysis.and EIMS giving moldcular ion at 235. The mass spectrum 
further gave ions at m/z 149, 126, 122, 106, 113, 99, 78 and 58.. The W spectrum, of it 
showed Xtob, at 220 nm. The IR spectrum of it showed . absorption band at 2935,' 2900, 2850. 
2335, 2320, 1715, 1560 cm" 1 indicating the presence of aromatic system with ON- and ester 
group. In the 'H NMR spectrum, two doublets of doubletwith J=4 & 6 Hz,, each integrating 
to two protons at 8 7.5 and 7.7 indicates the presence of the pyridyl system in the molecule. 
The multiplet signal at 5 4.22 integrating to one proton confirms the presence of the ester 
group. The doublet at 5 0.93 with J=7Hz and a triplet at 5 0.88 with J=7Hz, each integrating 
to three protons indicate the presence of two methyl groups. The DEPT experiment of the 
compound indicated the presence of four aromatic CH, two methyl groups, five methylenes m 
addition to one each of CR quaternary aromatic, carbon and carbonyl carbon. The HETCOR 

I , 
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■ WR e^ the carbon proton connectivity of the. molecule, the CQSY90 

0.93 & 1.45, .1.45. * 4.22 tod 7.5. & 7.7. Based on. these evidences, the anictlire of the 
compound was confirmed as 2-methytheptyl isdnibotinate. 1. 

( Q Biological Activity: 

* The;a ^ iotic 

both pathogenic fongi and bacteria. The antibacterial activity of it was tested against dominant 
strains such as Artfl* subtilis, Ecoli, Shigella, sp. 7 Klebsiella sp. ^Proteus mirabitis. 
Maximum inhibition was recorded to .£ coli (30 mm in diameter) nA- Proteus mirahilis (28 
mm). The remaining strains of Bacillus subtilised Shigella sp. showed an inhibition zone of 
20 mm each and in Klebsiella sp, inhibition, zone was 18 mm, The antibiotic, compound 
exhibited promising antifungal activity when tested agato^ 

Fusarium moniUformae, F semitechtum, F. *>Icmi. F. axysponsm and Rhizoctoni* solani, 
Maximum zone of inhibition was recorded. in Fusarium solani and F. semitechtum (26 mm 
with 10 ug of the substance), and to K oyysporum inhibition zone was 25 mm. Similar 
inhibition was also observed to F moniliformae ^ mzoctonia solani 

respectively. The above antibiotic activity against dominant pathogens is-the clear indication tit'"- 
the potentialities of the compound to find its application in both agricultural and to medical 
purposes, 

Thus, the : compound is th«natural analogue of the established dmg isoniazid 2 against m 
tuberculosis (Marttodale: The Extra^pharmacopeia, ed. J.E.F. Reynolds, 30 th edition, The 1 
Pharmaceutical Press, London,. U.K., 1993, ppi74). ft. may be mentioned that nearly 500,000 
patients die of Tuberculosis to India every -year and 5.3 million new cases of Tuberculosis' are 
reported every year in the world (Kalia. A,,. 1999,- A Deadly Bacilli, A report. 1999, The 
Statesman, Calcutta, 7 th April, pp7). 

The details of the process, disclosed in this invention have been described to the 
following specific examples which are provided ' to illustme me invention oiny and therefore 
these should not be construed to limit the scope of the present invention ; 
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EXAMPLE 1/ •"•>• 
«V U Isolation vT&M&Um^svyn!-- *' . V V 

. • A loopft.1 of spores from slant cuihi^ of ^^.^.^ 0n ^ agar 

day, Bothjive^fcano- purified ■■--^^ ^ 
antibacteria! and antifungal activities ^st a. number of pathogenic onanism, such as 

. «m« MA sp ., WsiWa ^ R col . md ^ FujaritM 

m0n m Mm ae, F sMtkcHtvn, Fexysponun, F: salmi' and' BikizoctQnia solani. The strain 
was collected from tea garden soils in Jorhat; Assam (26"44 N' and 94°10' E) The 
morphological , and physiologica. observation of Strepto^ce,- ^ 201, on nutrient agar 
exhibited flexible Jiyphae from branched aerial mycelium. Most of the mature spore chains 
composed, of 30 or more spores (0.7-LO x 1.0~1.32utn)- with smooth surface and no 
sporpngia or synneruata were observed. The vegetative mycelia were not fragmented into 
Bacillary and. coccoid form* and the conidia were home as sporophores indicating that the 
organisms belongs to the family Streptomycetaeeae and to the. genus Streptonyces, as 
evident by the production of chains of conidia m aerial hyphae. 

b) Isolation of 2-MethylheptyIisoniotinate I: 

The bio-aetive compound was isolated' as an oil by removing the cell mass through 
centrifugation followed by extraction with 400 ml of ethyl acetate (1:1). The solvent was 
removed under reduced pressure to get crude of 5 mg.and was purified by silica gel G TLC 
<M ethyl acetate hexane, ethyl acetate petroleum ether or ethyl acetate benzene) However 
the Bioactive compound can al ao be extracted with chloroform, dichloromethane ethylene 
dichlonde and other halogenated solvents, hexane, heptane, petroleum ether (40-60°C 
fraction, 60-80'C fraction or 80-iOO'C fraction), and other petroleum derived solvents methyl 
aeetate, propyl ' acetate, benzene, toluene or any organic solvent. The purification can be 
affected with column chromatography, medium pressure liquid chromatography (MPLC) high 
pressure liquid chromatography (HPLC) or other chromatographic methods. Purification can 
also be affected with fractional distillation; short path distillation etc. The compound was 
analyzed by elemental analysis, EIMS, UV spectrum. IR spectrum. l H NMR spectrum, DEPT 



PAGE 35/48 ' RCVD AT 2/2412005 3:50:14 PM [Eastern Standard Time] • SVR:USPTO-EFXRF-1/25 * DNIS:273830O * CSID:212 753 6237 * DURATION (mm-ss):1 2-16 



02/24/2005 15:57 FAX 212 753 6237 DARBY S DARBY PC 1)036/048 

«.*"•. * ?" 

methylheptyl isonicotinate I. 

EXAMPLE 2: 
.»)■ Isolation of the Streptomyces sp. 201: 

: Strain were collected from tea garden 50 il collected within 15 KM radius of Jorhat 
city (26°44 / N and 94°1Q/.E), Assam. -Screening of the strains were Stored by testing 
annfongal and antibacterial activity,, following agar cup assay method (Gramer 1976) 
Maxunum activity of the bioactive molecule was observed with 6 d grown culture broth' 

Melanin formation was studied in tyrosine agar medium (WaJcsman, 1961), containing 
tyrosme. and yeast extract. Nitrate reduction was detennmed by culturmg the strains in meamm 
containing KNO, (0.1%,w/v), gelatin liquefaction* was tested in a medium containing. 
!2'/o(w/v) gelatin. Melanin formation, gelatin liquefaction and nitrate reduction was tested 
positive in this strain, whereas starch hydrolysis, H,S production and citrate , utilization was 
fouad negative (vide Table 2). 

A loopfuj of spores from slant cultures of Steptorjryces sp.201, grown on nutrient agar 
was inoculated into 250 ml Erlennreyer flask containing 25 ml. of Thronton* medium, 
consisting of (g/1): K2HPO4 1, KNO, 0.5, MgS0 4 0,2, CaO^O 0.1, asparagine 0 5 
mannitol 0.1, NaCl 0.1, FeC^ 0.01,PH7.4. The inoculated culture broth was incubated* 
30^C in a gyratory shaker, 3.3 Hz, at 200 rpm (Clim-O-Shake, Adolf Kuheaen, AG), for 6 
days. 

(ii) Biological activity of the Jive broth: ' \ 

." Live broth of. the cultured, organism Streptomyees ap .20l showed , very good ' 
amibacterial. and antifongatactmties against a number of pathogenic organisms. To assess the 
' antifungal activity of the live broth, agar cup assay method was followed. 200ul of the live 
broth was added into each agar cup. Zone of inhibition was found more /t sokmi (13mm) 

(10 mm). The same. procedure was followed for antibacterial assay and found more in E: coll 
(12 mm) followed by. P, mirabiUs and Klebsiella spi (12 mm), Shigella gp. (9. mm) and B. 
subtitis (8mm). (vide table 1 ). . 
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2* . 



• _ <1:I) ^ ^ ^ ^ ... . 

at 220 nm; IRftyn): 2933,2900, 2850, 2335; 2320, ,715,' ,560, ,540, ,5,0 ,462 138 0 
U90, ,0.5. ,060. 1H NMR. (assigned by COSY90): 80.81 ft, ^ 3H, H 7>'„ « « ~ 
Hz; 3H, H-8), ■, 25-,.4i (6H ^ gf „„, ^ ^ 

( * ^ * •** A«i ft C4, ,0.77 ft C-3) 39,6 ft, £ « 2ft 
C„. 129,7<d, Win .32. 8 7(a iC .,,L ,6,09^, MS 

:i z*t * ,i3 ' 78 - - 

/1.46/., H.8.99% & N:5.95%; found C: 71 .44%, H: 8.91% & N: 5.96%. 
iv) Biologi cal flcqvif^ -. 

-1 wa. bio MMyed ^ ^ 

,„ M p W ^ ^ ^ T|M ^ ^ ' 

«- ~ IS nm. We ^ co^M „» ited ^ ^ ^ 
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& fxci^yontm and Rhizuctonia solam. Maximum zone of inhibition was recorded in Fusarium 
«*m.M F. se^tom (26 me, wieh ,0 w of the sub*™,, «, h R „ 

■ toio «,W (24 „ and 2 2 nnn) (vide TaWe „ & - ^ ^ 

.... . anyone activity aja to parogen, is *. clw indication of u» po^Mrie. of the 

compound to find its application in both ajricultural and m edical purposes. 



EXAMPLE 3: 

> ■ 

Q. Isolating rt f the ■Tfr* f ,.v,p» t . g a t gp . 1M . 

Strains were collected from tea garden soil collected within 15 KM radius of Jorhat 
city N and 94-10' E), Assam. Screening of the. strain, were monitored by testing 

antral and antibacterial activity, following agar cup assay method (Granir 1 976) 
Maxunum activity of the bioacuve molecule was observed with 6 d grown culture broth' 

Melanin formation was studied in tyrosine agar medium (Walkman, ! 961), containing 
tyrosme and yeast extract. Nitrate reduction was determined by culturing the strains mmedium 
containing- KNOj (O.l^w/v), gelatin liquefaction, was tested in a medium containing 
I2%(w/v) gelatin. Melanin formation, gelatin nquefection ^ mtrat , reductioii ^ ^ 

pos.t.ve in this stram, whereas starch hydrolysis, H 2 S production and citrate utilization was 
found negative. 

, A loopful of spores from slant cultures of Steptomyces s P .201, grown on nutrient agar 
was inoculated into 250 ml .Erfenmeyer flask containing 50 ml of Thronton's medium 
consisting of (0: KjHPO* 1, KNO3 0.5, MgSO. 0.2,. CaCk2H 2 0 Oil, asparagine 0 5 
mannito. 0.1, NaCl- 0.1, FeCfe 0.01, PH. 7 4. The inoculated culture broth was incubated at 
3Q«C in a gyratory shaker, 3.3 Hz, at 200 rpm (Clim-O-Shake, Adolf Kuhenen, AG), for 6 
days. 
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... at 4000g for IQmin^ ^ titrate ( Iood ^ ^ ^. . 

; N^O, under vacate givean oil (• T.Sing). Farther pUrincko^ e^iactwas. 
subjected to separation by thin :.ayer chromatography (Silica gd^, ^sing We* ■ 
ethylacetate (4:1) as running solvent. Iodine visible, compound was duted from the silica gd 
wnh ethyl acetate, which on evaporation under reduced pressure, gave an oil, 6.4 mg The 
compound was analyzed by elemental analysis, EIMS, UV spectrum, m spectrum, 'B NMR 
spectrum, DEPT. HETGOR and COSY90 NMR experiment to confirmed the structure of the 
compound as 2-methylheptyl isonicotinate l. 

Hi) Biologic al Activity 

2-Memylheptylisonicotinate 1 was bioassayed following agar cup assay method 
(Grammer, 1976). The antibiotic activity of the compound exhibited a wide range of 
potentialities in both pathogenic fungi and bacteria. The antibacterial activity of the bioactive 
molecule was tested against dominant bacterial strains such as Bacillus subtilis, Kcoli 
Shigella sp., Klebsiella sp. and Proteus mirahilis. Maximum inhibition was recorded in £ CQ li 
(30 mm in diameter) and Proteus mirabitis (28 mm). The remaining strains of Bacillus subtilis 
and Shigella sp. showed an inhibition, zone of 20 mm each and in Klebsiella sp., inhibition 
zone was 18 mm. The antibitic compound exhibited promising antifungal activity when tested 
against dominant fungal pathogen such as Fusarium monlliforme, F. semUechtum, F. solani, 
F. oxysporum and Rhizoctonia solani. Maximum zone of inhibition was recorded mFvsarium 
sola* and F. semitechtum (26 mm with 10 Mg of the substance), and in F. oxysporum 
inhibition zone was 25 mm.. Similar inhibition was a!so observed in F. monili/ormae and 
Rhizoctonia solani (24 mm and 22 mm) respectively (vide Table 2,3 & 4). 

The above antibiotic activity against dominant pathogens is the dear indication of the 
■potencies of ihe compound to find its application in both agricuiturd and medicd 
purposes. 
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Table 2: Antimicrobial activity of the purified compound 



Strains 


Inhibition zatit (mm) at 10 ng . 




/uitiftingaj activity. 


Antibacteria] activity. ™~ 


rusarutm momtiformae 


. 24 


Bacillus sudtrlis 


20 


F< tosmitechtum 


26 


Shigella sp. 


20 


FoxysporuHi 


. 25 • 


Klebsiella sp. 


18 


F. solani 


26. 


£ co// 


30, 


Rhizoctonia solani . 


22. 


Proteus mirabilis 


28 



Table 3; Antifungal activity of bioactive compound i and isoniazid 



Organisms 



MlC(Mg/ml) 



Rhizoctonia solani 

F. moniliformae 

F. solani 

F. semiiectum 

F. axysporum 



Compound 1 



20 
45 
20 
20 
43 



Isoniazid 



250 
200 
300 
300 
350 



Table 4: Antibacterial activity of bioactive compound 1 



Organisms 


MfC(ng/ml) — 


Bacillus subtifis 
K coli 

Arthrobacter sp. 
Proteus mirabilis 
Shigella sp. 
Klebsiella sp. 


Compound 1 - 


Isoniazid - . 


50 ~ 
70 
■40 
40 
60 
50 


150 

250 
150 
200 
300 
250 . 



12- 
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Compoond 1 *ijd bdniiaid. 




/3 



PAGE 41/48 ' RCVD AT 2/24/2005 3:50:14 PM (Eastern Standard Time] * SVR:USPTO€FXRF-1/25 * DNIS:2738300 « CSID:212 753 6237 • DURATION (mm-ss):1M6 



02/24/2005 15:59 FAX 212 753 6237 



DARBY & DARBY PC 



% 042/0 



Wedaim: % 

1. A process for theprbduction of 2-methymeptylisonicotinate of the fonnula 1 



2. 



3. 




which comprises: growing Streptomyc&s so. of the kind as herein described on 
nutrient agar at pH 7 to 9 for a period of 6 days and subculturing in the conventional 
throntons medium at a temperature in the range of 28 to 32? C for atleast 3 days, 
extracting culture broth, with water immiscible solvent as herein described, 
evaporating the solvent to get cnide oily substance, purifying the crude oily substance 
by known chromatographic methods to obtain 2-inethylheptylisonicotinate. 
A process as claimed in claim 1* wherein„ said water immiscible solvents selected 
from a group consisting of hydrocarbons such as hexane, heptane, petroleum ether, 
benzene, toluene, halogehated solvents and lower, acid esters such as methyl acetate, 
ethyl acetate, propyl acetate. 

A process for production of 2-methylheptylisonicotinate substantially as herein 
described with reference to the examples 1 to 3, 



Dated this 27 th dayof 2001 



(A VGomkale) 
Scientist, IPMD 

csm 




PAGE 42/48 * RCVD AT 2/24/2005 3:50:14 PM [Eastern Standard Time] * $VR:USPTO€FXRF-1/25 * DNIS:2738300 * CSID:212 753 6237 * DURATION (mm-ss):1M6 




PAGE 43/48 * RCVD AT 2/24/2005 3:50:14 PM [Eastern Standard Time] * SVR:USPTO-ff XRF-1/25 * DNIS:2738300 * CSID:212 753 6237 * DURATION (mm-ss): 12-16 



02/24/2005 16:00 FAX 212 753 6237 



DARBY & DARBY PC 



fg)04 




PAGE 44/48 ' RCVD AT 2/24/2005 3:50:14 PM [Eastern Standard Time] " SVR:USPT0-ff XRF-1/25 1 DNIS:2738300 1 CSID:212 753 6237 * DURATION (mm-ss):1 2-16 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



l£KBLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
dj'sKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



IsrLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





